Nitric oxide reduces adenosine transporter ENT1 gene (SLC29A1) promoter activity in human fetal endothelium from gestational diabetes.
Human umbilical vein endothelial cells (HUVEC) from gestational diabetes exhibit reduced adenosine uptake and increased nitric oxide (NO) synthesis. Adenosine transport via human equilibrative nucleoside transporters 1 (hENT1) is reduced by NO by unknown mechanisms in HUVEC. We examined whether gestational diabetes-reduced adenosine transport results from lower hENT1 gene (SLC29A1) expression. HUVEC from gestational diabetes exhibit reduced SLC29A1 promoter activity when transfected with pGL3-hENT1(-2154) compared with pGL3-hENT1(-1114) constructs, an effect blocked by N(G)-nitro-L-arginine methyl ester (L-NAME, NOS inhibitor), but unaltered by S-nitroso-N-acetyl-L,D-penicillamine (SNAP, NO donor). In cells from gestational diabetes transfected with pGL3-hENT1(-2154), L-NAME increased, but SNAP did not alter promoter activity and hENT1 expression. However, in cells from normal pregnancies L-NAME increased, but SNAP reduced promoter activity and hENT1 expression. Adenovirus-silenced eNOS expression increased hENT1 expression and activity in cells from normal or gestational diabetic pregnancies. Thus, reduced adenosine transport may result from downregulation of SLC29A1 expression by NO in HUVEC from gestational diabetes. These findings explain the accumulation of extracellular adenosine detected in cultures of HUVEC from gestational diabetes. In addition, fetal endothelial dysfunction could be involved in the abnormal fetal development and growth seen in gestational diabetes.